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ABSTRACT 
A study utilizing cores and seismic profiles was undertaken in 
two subareas on the continental slope off New Jersey to evaluate the 
stability of the slope sediments. The data indicate that mass move- 
ment has taken place in the northern subarea, southwest of Hudson 
Canyon. Slumping appears to be limited to an accoustically trans- 
parent near-surface layer which is composed of a dark greenish-gray 
mottled mud. The layer extends from the shelf edge to an unknown 
depth, and appears to be areally extensive. 
Although the age of the mass movement could not be determined 
exactly, slumping has occurred at least since Miocene and probably 
during late Pleistocene or Holocene time. 
The slumping occurs within 13 km of post-Pleistocene faults 
which may be the cause of slumping. 
INTRODUCTION 
Numerous studies (Grow and Sheridan, 1976; Jaworski et al., 1976; 
Sheridan and Knebel, 1976; and others) of the Baltimore Canyon Trough 
(Fig. 1), related to the economic (Petroleum) potential of this area, 
have detailed continental shelf sediments and structure. The conti- 
nental slope, however, has been relatively ignored. There have been 
several studies concerning the structure and sediments in submarine 
canyons (Gibson, 1968; Kelling and Stanley, 1970; Bennett, 1976; and 
others) and lower slope (Northrup and Heezen, 1951; Gibson, 1965; 
Uchupi, 1967 and 1968; Emery et al., 1970; Hollister, 1973; and others), 
but there have been few studies of the inter-canyon regions of the 
upper continental slope. 
Information concerning the continental slope off the Baltimore 
Canyon Trough (BCT) is of both academic and commercial interest. Com- 
mercial interest is centered on the stability of sediments on the con- 
tinental shelf edge and the upper continental slope, particularly on 
the occurrence of, and potential for, mass movements. Academic in- 
terest lies in the fact that slump deposits are indigenous to the low- 
er slope and upper rise, but there is little evidence of slumping at 
the shelf edge - upper slope boundary. The purpose of this study is 
therefore to examine the inter-canyon portions of the shelf edge-upper 
slope for small scale mass movements, and to determine (1) ages of the 
disturbances, (2) whether they are associated with particular sedimen- 





Figure 1: Location of Baltimore Canyon Trough. 
1* 
Cores and closely spaced (2-5 km), high resolution (5-10 m), 
continuous seismic reflection profiles were taken in subareas 
(Fig.2) on the continental shelf edge and the upper continental 
slope off New Jersey. These subareas represent topographic ex- 
tremes on the inter-canyon continental slope. The northern sub- 
area, subarea 2, exhibits a subdued (£ 4°) gradient to the north 
and extends southward to include a few submarine valleys, but no 
major canyons. The southern subarea, subarea 3, displays higher 
gradients (5-10°) in an inter-canyon region. 
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Figure 2: Location of study subareas. 
PREVIOUS WORK 
Sediments 
Surface sediments on the continental shelf consist of relict 
Pleistocene nearshore and beach sands which have been reworked under 
present hydraulic conditions (Shepard and Cohee, 1936; Stetson, 1938). 
The inner continental shelf sediments contain significant percentages 
of gravel which decrease seaward (Schlee and Pratt, 1970; Hollister, 
1973) resulting in a decrease in mean grain size to medium sand. This 
trend generally continues to the continental shelf edge where a 
slight increase in mean size is common (Hollister, 1973; Schlee, 1973). 
The upper continental slope is commonly covered with sandy silts with 
increasing amounts of clay downslope. The lower continental slope is 
dominated by silts and clays with varying amounts of sand (Hollister, 
1973; Schlee, 1973). 
The mineralogy of the sand-size fraction is dominated by quartz 
and feldspar with the feldspar content increasing from Wilmington 
Canyon to Hudson Canyon (Milliman, 1972; Trumball, 1972). The re- 
mainder of the sand size fraction is composed of variable amounts of 
glauconite, micas, undifferentiated dark minerals, and calcium car- 
bonate. The carbonate fraction consists almost entirely of Foramini- 
fera, which also comprise most of the faunal assemblage. The 
mineralogy of the silt-clay fraction is not known. 
Studies involving pre-Quaternary sediments on the continental 
slope have been restricted largely to the lower slope and submarine 
canyons. Selected sample locations are indicated in Appendix V. 
Relatively little is known of the sediments in, or near, the two sub- 
areas considered in this study. Stetson (1949) described an Eocene 
Foraminiferal chalk from a small submarine canyon on the southwest 
perimeter of subarea 2. Gibson (1968) described samples from Hudson 
Canyon, just north of subarea 2, and Wilmington Canyon, just south of 
subarea 3. These consisted of Cretaceous to Holocene sands and muds. 
Ericson et al. (1961) also reported Miocene to Holocene sediments in 
Hudson Canyon. Pleistocene deposits reported by Ericson in Hudson 
Canyon were described as gray or dark green lutite with hydrotiolite 
(FeS-H20) speckling. 
Mass Movements 
Seismic profiles have provided structural evidence of mass move- 
ments in submarine canyons and on the continental slope. Kelling and 
Stanley (1970) described slump blocks and wedge-shaped masses up to 
400 meters thick, 8 kilometers long, and 10-12 kilometers wide in 
two major submarine canyons just south of subarea 3. The slump bodies 
displayed small scale contortions, roughly 0.5 kilometers in downslope 
extent, accompanied by upslope imbrication of reflectors. The mass 
movements have apparently continued until a geologically recent date 
as indicated by a thin veneer of undisturbed sediments covering the 
slump deposits. Slumping on a similar scale has been observed in or 
near subarea 3 (McGregor and Bennett, 1977) as large coherent blocks 
roughly 7-10 kilometers long, and 75-300 meters thick. The slumped 
masses display surficial hyperbolae about 30 meters long and 10 meters 
in thickness. It is not clear if the development of these hyperbolae is 
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contemporaneous with slumping. Large-scale slumping has been re- 
ported elsewhere on the Eastern United States continental margin by 
Rona and Clay (1967), Uchupi (1967), and Stanley and Silverburg (1969). 
The importance of mass movements in the evolution of the continen- 
tal margin has been stressed by several authors. Emery et al. (1970) 
estimates that as much as fifty percent of the continental rise may have 
been emplaced by mass movements. Rona and Clay (1967) suggest that mass 
movements are significant to the progradation of the continental margin 
over the ocean basins. Uchupi (1967) states that the rapid emplace- 
ment of slumped masses on the continental rise must have a pronounced 
effect on the sediments and structure of the continental rise. Despite 
the importance of sediment transport attributed to mass movements, 
however, the role of the shelf edge and upper slope in this process 
is not clearly understood. 
Shallow Structure 
Previous work involving structure in and around the Baltimore 
Canyon Trough has been primarily regional in scale (Stetson, 1949; 
Drake et al., 1959; Emery and Uchupi, 1965; Garrison and McMaster, 
1966; Hoskins, 1967; Uchupi, 1967; Uchupi and Emery, 1967; Knott and 
Hoskins, 1968; Emery et al., 1970; Kelling and Stanley, 1970; Uchupi, 
1970; Sheridan and Khebel, 1976; Knebel and Spiker, 1977; and others). 
These studies drew information from widely spaced profiles run (gen- 
erally) parallel to the dip of the continental margin. The studies* 
describe slightly dipping shelf reflectors which thicken somewhat 
near the shelf edge. The reflectors thin beneath the upper slope, and 
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some are truncated at the surface of the upper slope. Locally, shelf 
reflectors may continue beneath the slope with minor thinning (Uchupi 
and Emery, 1967). Uchupi and Emery (1967) also cited evidence for 
buried erosional surfaces, and described the continental margin 
around the Baltimore Canyon Trough as the most structurally and mor- 
phologically diverse on the east coast. Khott and Hoskins (1968) 
concurred with this conclusion, describing several erosional surfaces 
which form angular unconformities. They also indicated that the nature 
of the shelf break varies significantly with location. On the Hudson 
Apron, where sedimentation has been abundant, a rounded shelf is 
present, but southwest of the apron, there is considerable variance in 
the angularity of the shelf break. Evidence for nearsurface, post- 
Pleistocene faulting near the shelf edge has been cited by Sheridan 
and Knebel (1976). 
Uchupi (1967) described the upper slope south of Long Island, and 
pointed out that the strata at some localities shows evidence of 
folding. Ewing et al. (1963) performed a small-scale study between 
the 75m and 750m isobaths on the Hudson Apron. Although this study 
involved profiles on the upper slope, very little was mentioned about 
it. The structure of the apron was simply described as deltaic for- 
set bedding which was probably deposited since Eocene time. 
MEIH3DS 
Navigation 
LORAN-C was used throughout the study for navigational control. 
Fixes were taken at two minute intervals. This procedure was supple- 
mented by NAVSAT fixes every thirty minutes. Profile and sample loca- 
tions were corrected by comparing depths at LORAN-C positions to 
depths at corresponding positions on Coast and Geodetic Survey bathy- 
metric charts (U.S. Coast and Geodetic Survey, 1967) and adjusting 
locations accordingly. The maximum error was found to be 0.5 km. 
Continuous Seismic Profiling 
Approximately 240 km of high resolution (5-10 m) continuous 
seismic profiles were obtained in the two subareas. Legs were 
oriented roughly perpendicular to the strike of the slope (Figs. 3 
and 4), and spaced 2-5 km apart. The source, a 1.5 kilojoule mini- 
sparker, was towed approximately 50 m behind the ship at a depth of 
about 2 m. The return signal was filtered through a variable band- 
pass filter set at 200-500 hz, and recorded on an EPC (Edward P. 
Curley Labs Inc.) graphic recorder at a sweep rate of either 0.5 or 
1.0 sec. 
The profiles were photographically reduced to h and h, scales. 
Reflecting horizons were traced from the h scale reductions as line 
drawings (Figs. 5-14). Reflecting horizons were classified as strong 
reflectors, or those which are easily discernable and continous, and 
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Figure 4: Detailed bathymetry and location of Profiles in 
Subarea 3. 
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tinuous. Multiple reflections were disregarded in the line drawings. 
Side echoes were not removed from the final line drawings as they pro- 
vided additional data which bear on several interpretations. Water 
depths and sediment thicknesses were determined assuming velocites 
of 1500 m/sec for water and 1700 m/sec for sediments* 
Cores 
Six gravity cores and one vibracore were obtained from the 
northern subarea (Fig. 3). The gravity cores consist of short (31 cm 
to 69 cm), small diameter (7 cm) cores, taken from the upper slope. 
The location of the cores was chosen after preliminary examination of 
the seismic profiles. Immediately after collection, the cores were 
sealed in plastic bags and placed in cold storage until examination. 
The Vibracore was collected at the shelf edge and is coincident with 
profile 7 (Fig. 3). The Vibracore location was determined by LORAN-A. 
It was not sealed and was stored at room temperature (at Alpine Geo- 
physical, Alpine, N.J.) until it could be split and examined (approxi- 
mately two weeks). 
The cores were split, macroscopically examined and described, and 
subsampled for size analysis, and biostratigraphic age determinations. 
Three samples were taken from the Vibracore for radiocarbon dating, 
but the sediment contained insufficient organic carbon upon which to 
base reliable determinations (Appendix TV). 
Size analyses were performed to determine the sediment types 
within the cores. Samples were taken from distinct layers within 
the cores, and were wet-sieved using a 62.5y sieve. The sand fraction 
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0 62.5)i) was sized by dry sieving (Ingram, 1971)„ The mud fraction 
C< 62.5y) was sized by pipette analysis (Galehouse, 1971) in a con- 
stant temperature bath using Wadell's modification of Stoke's Law 
(Krumbien and Pettijohn, 1938). Moment measures, Folk and Ward 
parameters, percent sand-silt-clay, and accumulated weight percent 




The bathymetry of the two subareas has been constructed from 
U.S. Coast and Geodetic Survey charts (1967) and data from the pre- 
sent study. The results are shown in Figures 3 and 4. 
The bathymetry of the two subareas is markedly different. Sub- 
area 2 (Fig. 3) contains several submarine valleys which give this 
subarea a rugged, irregular morphology. However, the northern two 
profiles, 3 and 1 (Figs. 9 and 10), exhibit a subdued, relatively 
smooth, convex-upward topography. The gradients in subarea 2 range 
from 3° to 4° in the northern two profiles to nearly 15° just below 
the shelf break in profile 3A. The gradients in subarea 3 are more 
consistent ranging between 5° to 10°. 
Both subareas exhibited sub-planar topographic surfaces near 
the shelf edge. In subarea 3 (Fig. 5) the sub-planar surface ex- 
tends from the shelf edge (at about 4 km) to (10.5 km) where the 
slope steepens. In subarea 2 a similar sub-planar surface is pre- 
sent on Profile 5 (Fig. 11, from 4 km to 7.5 km). These surfaces 
(associated with the shelf break) are apparently not uncommon since 
they have been described by Curray (1965) off California and inferred 
by Fillon (1976) off Labrador. Another sub-planar surface is present 
in subarea 2, but this one is not associated with the shelf edge. 
This surface is located below the shelf break on profile 3A[from 
about 6 km to 9.5 km] and may be associated with a submarine valley. 
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Plate 1: Photograph of Profile 1, Subarea 3. 
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Figure 6:    Line clrawing of Profile 3, Subarea 3. 
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Plate 2: Photograph of Profile 3, Subarea 3. 
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Figure 7; Line drawing of Profile 5, Subarea 3. 
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Plate 3: Photograph of Profile 5, Subarea 3, 
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Figure 8:    Line Rawing of Profile 7, Subarea 3. 
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Plate 4: Photograph of Profile 7, Subarea 3. 
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Figure 9: Line drawing of Profile 1, Subarea 2. 
24 
Plate 5: Photograph of Profile 1, Subarea 2. 
25 
WATER DEPTH IN METERS   (V.I HjO I.Skm/toc) 
8 8 8 
i__l t__!t III t__S a .        . .       <S 
1
pj    «n "I     «.      *-.      oq      o!      e> 
SECONDS  (2-woy) 
Figure 10: Line drawing of Profile 3, Subarea 2. 
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Plate 6: Photograph of Profile 3, Subarea 2. 
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Figure 11: Line drawing of Profile 5, Subarea 2. 
28 
SECONDS (2-way) 
9   ^    ««?*«*«»■'??", 9    3   g   3    3 
Plate 7:    Photograph of Profile 5, Subarea 2. 
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Figure 12: Line drawing of Profile 7, Subarea 20 
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Plate 8: Photograph of Profile 7, Subarea 2. 
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Figure 13: Line drawing of Profile 3A, Subarea 2. 
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Plate 9: Photograph of Profile 3a, Subarea 2. 
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Figure 14: Line drawing of Profile 9, Subarea 2. 
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Photograph of Profile 9, Subarea 3 
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Structure 
The shallow structure in both subareas consists of a series of 
prograded reflectors similar to those described by Ewing et al. (1963), 
Both subareas exhibit shelf reflectors which thicken near the shelf 
edge from - 0.03 seconds on the shelf to « 0.15 seconds at the shelf 
slope break. In the subarea 3 these reflectors subsequently thin as 
they continue down the slope and are frequently truncated by either 
a subbottom reflector or the sediment surface (Figs. 5-8). Trun- 
cations are not as evident in subarea 2, except where submarine 
valleys are crossed (Figs. 12 and 13). 
The shelf edge thickening in subarea 2 is primarily manifested 
in an acoustically transparent near-surface layer. This layer 
appears to be present as an exclusively shelf edge - upper slope 
deposit. It is present to some extent on every profile except 3A 
and 9 (Figs. 13 and 14) where it is not recognizable. The layer is 
clearly present on the other profiles, and extends downslope past 
the end of each profile except in leg 5 (Fig. 11) where it has been 
truncated (at 8 km). 
The shallow subbottom structure of the lower slope in subarea 3 
is discernible only in profiles 1 and 5 (Figs. 5 and 7). The sub- 
bottom reflectors in these profiles are discontinuous and irregular, 
and surface hyperbolics are commonly present. In contrast, the 
subbottom structure of the lower slope in subarea 2 consists of 
numerous strong reflectors which lack any apparent unconformity „ 
In both subareas a relatively continuous reflector is observed 
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in all profiles except 3A (Tig* I3)» which underlies the transparent 
unit. This reflector, identified as reflector x, is the only re- 
flector present on the shelf which can be traced for a significant 
distance downslope. Where reflector x extends onto the shelf it 
truncates lower reflectors forming an angular unconformity. This 
is particularly well shown in legs 1, 5, and 9 (Figs. 10, 11, and 14). 
Knebel and Spiker (1977) described reflector x on the shelf adjacent 
to subarea 2. It consists of a mud layer just below the surfieial 
sand sheet on the shelf. They have dated this mud as a late Pleisto- 
cene (i.e. £ 25,000 years old) deposit. 
Structural Evidence for Mass Movements 
Evidence for mass movements is present in both subareas. In 
subarea 3 the evidence consists of hyperbolic echoes. These are 
present in profile 5 (Fig. 7) on the mid and lower slope (between 
10 km and 17 km), and on profiles 3 and 7 (Figs. 6 and 8) at the 
base of the slope. The hyperbolic reflections are similar to those 
described by Emery (1970) and Kelling and Stanley (1970), which they 
ascribe to slumping and are inferred here to be of the same origin. 
Evidence from subarea 2 is more direct. On profile 3 (Fig. 9) 
the subdued morphology is broken by a series of step-like structures 
(between 13 km and 17 km). These are similar to slump (or mud flow) 
features found by Garrison (1974) on the Mississippi Delta. On pro- 
file 1 (Fig. 10) the smooth bottom echo is broken by a series of 
hyperbolic reflections (between 10.5 km and 13 km). These structures 
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are similar to returns from structures identified as slumps by 
Jacobi (1976) and Lewis (1970). The coincidence of the slump struc- 
tures at similar depths indicates that a single slump is observed in 
the two profiles (see Fig. 3). The lateral change in the echo return 
probably indicates a lateral change in the style of deformation. The 
slump mass in profile 3 (Fig. 10) involves a larger thickness of sedi- 
ment (30 m thick) and has travelled farther downslope (3.5 km) than the 
mass in profile 1 (20 m thick, 20 km downslope). The additional move- 
ment or volume of sediments has apparently resulted in increased li- 
quification and failure as a debris flow in profile 3. 
2 
If indeed the slump is continuous, at least 18 km is encompassed 
by the mass movement. The average thickness of the slump is about 20 
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meters which means that approximately 3.6 x 10 cubic meters of 
sediment have been incorporated in the slumping. This is a minimum 
estimate as the total areal extent of the disturbed mass cannot be 
determined due to lack of data concerning the northeast limit of 
the slump. 
Further evidence for slumping in subarea 2 may be present in 
profile 7 (Fig. 12). In this profile, a slightly (=10 m) raised 
portion of the bottom is apparent (between 5.5 km and 7 km). 
Coincident with this topographic feature are a series of subdued 
hyperbolic subsurface reflections. The hyperbolics resemble surfi- 
cial slump features identified by Jacobi (1976) and Lewis (1970). 
The subsurface position of the reflector may indicate either burial 




The cores show two basic types of lithology. Every core except 
one (core GC-068) contain an upper veneer of sand, silty-sand or 
clayey-sand overlying mud (see Appendices I and II). The sand is 
between 20 cm and 52 cm thick, and contains mud clasts either through- 
out the sand or in the bottom 5-10 cm. Hence, the sand unit appears 
to be the upper slope equivalent of Khebel and Spiker's (1977) shelf 
surficial sand sheet. The only core that does not exhibit an upper 
veneer of sand is GC-068. This core contains 63 cm of silt and 
clayey-silt, with the bottom two centimeters composed of mud. 
The mud unit in the cores is composed of a dark greenish-gray 
(5Y 4/1) clayey-silt or silty-clay. (see Appendices I and II) with 
black speckling. This mud is present in every core except GC-068 and 
GC-067. These two cores were apparently either taken stratigraphically 
below the above mud unit which pinches out (near 8 km) in profile 5 
(see Fig. 11) or did not penetrate it. 
The cores were taken over a large enough area to suggest that the 
mud is areally extensive. One core (VC-01) indicates a significant 
vertical (> 3 m) extent of the mud. Since the total depth of core 
VC-01 borders on the resolution of the profiles, it seems likely 
that the transparent sequence identified in the profiles from subarea 
2 is the same as the mud unit observed in the cores, 
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DISCUSSION 
Identification of slump masses in subarea 2 (Fig. 3) indicates 
that near surface QS 30 m) sediments within this subarea have been 
or are presently unstable. The slumping on profiles 1, 3, and 7 
(Figs. 9, 10, and 12) is associated exclusively with the shelf 
edge-upper slope acoustically transparent mud unit. In fact, the 
disturbance seems to be intimately associated with the point of 
maximum accumulation of the unit, or just downslope of it. 
The triggering mechanism which has resulted in slumping is 
difficult to uniquely determine. Mass movements are probably initia- 
ted in response to an excessive internal pore pressure. Elevated pore 
pressures can be induced by rapid sedimentation (and accumulation of 
an underconsolidated sediment mass) or a shock mechanism (seismic 
wave, internal or surface waves, etc.) which induces an instantaneous 
excess pore pressure. 
Carson (1977) reports preconsolidation pressures of 0.8 Pa 
in GC-069 at a depth of 30 cm, and 1.4 Pa in GC-070 at a depth of 
40 cm. These samples appear to be approximately normally consolida- 
ted. It may be inferred that at least the near-surface (< 40 cm) sedi- 
ments are not in a meta-stable condition. No conclusion can be reached 
about sediment at greater depths (i.e. depths of 20 - 30 m at which 
failure is observed). 
There is stronger evidence for triggering by shock since the 
slump is located within 13 km (Fig. 3) of post-Pleistocene faults on the 
shelf (Sheridan and Khebel, 1976). While the age of the actual failure 
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in sub-area 2 cannot be uniquely determined, the slumping occurs 
stratigraphically above reflector x which is probably of Illiniosan 
(100,000 - 125,000 yrs. B. P.) or Wisconsin (35,000 - 40,000 yrs. 
B. P.) age (Ewing, 1963; Knott and Hoskins, 1968; Khebel and Spiker, 
1977). Therefore, the slumping has occurred during late Pleistocene 
or Holocene time. 
Mass movements are also identifiable in subarea 3, but from in- 
direct evidence based on hyperbolics at the base of the slope. It 
appears that the sediment masses have proceeded across the entire 
slope obviating evaluation of volume, scale, or time of failure 
events. 
There appears to be a basic difference in the distance of down- 
slope transport between the two subareas. In subarea 2 the disturbed 
sediment has been restricted to the upper slope and has been trans- 
ported a minor distance (on the order of 2-3 km) downslope. In sub- 
area 3 the sediment has been transported farther, to the base of the 
slope (on the order of 8-10 km). The reason for this difference is 




1) Mass movement of sediment in the form of a slump or a debris flow 
is observed on the upper continental slope at 39°10' W and 73°20' N. 
An exact age of the movement could not be determined, but it has 
apparently occurred since Late Pleistocene time. 
2) The sediment instability appears to be restricted to an acoustic- 
ally transparent unit. This unit is present as a shelf edge-upper 
slope deposit composed of a dark greenish-gray, silty-clay or clayey- 
silt. 
3) Subarea 3 is inferred to have been actively subjected to slumping 
although the evidence is indirect. If slumping takes place on the 
steep (12°) portion of the slope, it appears that small-scale events 
may go undetected as they are likely to proceed down the entire slope, 
leaving no recognizable deposits. 
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Sample Number: GC-065 
Sample Type:  Gravity Core 
Sample Depth: 300m 
Location: Lat. - 39° 12.98'N 
Long.- 72° 26.82'W 
Miscellaneous: (1) coincident with leg 5 at 2357Z 
(2) total core.length 69.0 cm. 
(3) 3 subsamples removed for size analysis 
(4) 2 subsamples removed for biostratigraphic 
dating. 
Lithology and Structure: 
(1) upper 19-30 cm (angular contact) olive gray (5Y 4/1) 
sand with mud clasts (similar to lower mud layer), 
small pebbles present in sand, streaks of mud present. 
(2) contact between lower-most mud layer and sand irregular 
(3) lower-most layer dark greenish-gray (5GY 4/1) mud with 
dark blebs. 
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GC-065 
Figure 15: V^ual log of gravity cores 065 and 066. 
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Sample Number: GC-066 
Sample Type:  Gravity Core 
Sample Depth: 384 m 
Location: Lat. - 39° 11.98'N 
Long.- 72° 26.75'W 
Miscellaneous: (1) coincident with leg 5 at about 0005Z. 
(2) total core length 45 cm. 
(3) 6 subsamples removed for size analysis. 
(4) 2 subsamples removed for biostratigraphic 
analysis. 
Lithology and Structure: 
(1) upper 21 cm olive-gray (5Y 4/1) sand with mud clasts and 
a dark reduced (?) area. 
(2) from about 21cm to 39 cm interlayered with mud and sand 
(mud similar to lowermost mud). 
Mud layers increase in angle from horizontal downward in 
core, largest mud layer has irregular surface. Below this 
is a muddy sand with more clay inclusions. Sheiis present 
in sand. 
(3) lowermost layer (39 cm to 45 cm) dark greenish-gray (5Y 4/1) 
mud with dark blebs. 
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Sample Number: GC-067 
Sample Type:  Gravity Core 
Sample Depth: 500 m 
Location: Lat. - 39° 11.09'N 
Long.- 72° 25.67'W 
Miscellaneous: (1) coincident with leg 5 at 0007Z. 
(2) total core length 67.5 cm. 
(3) 3 subsamples removed for size analysis. 
(4) 3 subsamples removed for biostratigraphic 
dating. 
Lithology and strucure: 
(1) layer 1 35 cm of olive-gray (5Y4/1) muddy-sand with 
scattered mud clasts, largest about 2 cm in diameter. 
(2) contact between layers 1 § 2 abrupt and horizontal. 
(3) layer 2 (20 to 27 cm) olive-greenish-gray (5Y4/1) mud 
with greenish-gray (5GY4/1) mottling in lower 3 cm. 
(4) contact between layers 2 § 3 slightly canted and irre- 
gular due to mottling. 
(5) layer 3 11.5 cm of dark greenish-gray (5GY4/1) mud 











































Figure 16: Visual log of gravity cores 067 and 068 (see 
Fig 15 for legend). 
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Sample Number: GC-068 
Sample Type:  Gravity Core 
Sample Depth; 667 m 
Location: Lat. - 39° 10.19'N 
Long.- 72° 25.65'W 
Miscellaneous: (1) about 1 km southwest of a line normal to leg 5 
from about 0020Z. 
(2) total core length 65 cm. 
(3) 4 subsamples removed for size analysis. 
(4) 2 subsamples removed for biostratigraphic 
dating. 
Lithology and Structure: 
(1) layer 1 63 cm of olive-gray (5Y4/1) sandy-mud. 
(2) above contact with lower mud is a collection of small mud 
clasts. 
(3) possible secend layer composed of dark greenish-gray 
(5GY4/1) mud. Mud was surrounded by sand, core catcher con- 
tianed mud with dark speckles, but hard to substatiate. 
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Sample Number: GC-069 
Sample Type:  Gravity Core 
Sample Depth: 350 m 
Location: Lat. - 39° 13.51'N 
Long.- 72° 23.02'W 
Miscellaneous: (1) coincident with leg 1 at 1924Z. 
(2) total core length 31 cm. 
(3) 2 subsamples removed for size analysis. 
(4) 2 subsamples removed for biostratigraphic 
dating. 
Lithology and Structure: 
(1) layer 1 19 to 23 cm of olive- gray (5Y4/1) muddy-sand 
there appeared to be horizontal concentrations of mud. 
(2) irregular contact between layers 1 § 2. 
(3) layer 2 dark greenish-gray (5GY4/1) with dark organic 
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Figure 17: Visual log of gravity cores 069 and 070. 
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Sample Number: GC-070 
Sample Type:  Gravity Core 
Sample Depth: 627 m 
Location: Lat. - 39° 11.10fN 
Long.- 72° 21.09'W 
Miscellaneous: (1) coincident with leg 1 at 1945Z near toe of 
proposed slump. 
(2) total core length 46.5 cm. 
(3) 2 subsamples removed for size analysis. 
Lithology and structure: 
(1) layer 1 25 cm of olive-gray (5Y4/1) muddy-sand with 
small mud clasts. 
(2) contact between layers 1 § 2 irregular. 
(3) layer 2 21.5 cm of dark greenish-gray (5GY4/1) mud 
with dark blebs. A void was located near the top of 
the mud layer, this was conected to a sand pocket 
in the mud about 8 cm below the sand. It is unknown if 
this is in situ or not. 
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Sample Number: VC-01 
Sample Type: Vibra-core 
Sample Depth: 220 m 
Location: Lat. - 39° 13 .50'N Y 
.80'W / 
Note: LORAN-A Position 
Long.- 39° 29. 
Miscellaneous: (1) very near leg 7 at 0257Z. 
(2) total core length 407.5 cm. 
(3) core divided into 4 sections. 
(4) 8 subsamples removed for size analysis. 
(5) 3 sub samples removed for radiocarbon 
dating. 
(6) core collected as a result of testing 
electro-vibracore. 
Lithology and Structure: 
(1) section 1 top 5 cm olive-gray (5Y4/1) sand with 
shells, 15 to 80 cm mixed sequence of upper sand 
and lower mud, bottom 13.5 cm dark greenish-gray 
(5GY4/1) mud with dark blebs. 
(2) section 2 al dark greenish-gray (5GY4/1) mud dark 
blebs increase in size and number with depth. 
(3) continuation of mud sequence. 




























Figure 18b: Visual log of vibra-core 01 (cont.) 
(see Fig 16 for legend). 
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APPENDIX II 
SIZE ANALYSIS DATA 
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GC-065-L1A 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
-1.00 .091 0.00 0.00 
-.50 .047 .39 .39 
.50 .294 2.44 3.91 
1.00 .540 4.47 8.38 
1.50 .968 8.02 16.40 
2.00 1.207 10.00 26.40 
2.50 .863 7.15 33.55 
3.00 1.305 10.81 44.35 
3.50 2.006 16.62 60.98 
4.00 .256 2.15 63.13 
5.00 .980 8.12 71.25 
6.00 .565 4.68 75.93 
7.00 
.550 4.56 80.49 
8.00 .565 4.68 85.17 
9.00 
.625 5.18 90.35 
10.00 
.600 4.97 95.32 
11.00 .565 4.68 100.00 
POST ANALYTICAL WEIGHT  12.070 
PERCENTAGES OF 
GRAVEL SAND SILT CLAY 








FOLK AND WARD VALUES 
MEAN    DEV.    TYPE    SKEW.    TYPE 
4.13    2.97      5      .46      5 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 






PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .437 0.00 0.00 
-.50 .092 .62 .62 
0.00 .158 1.07 1.70 
.50 .377 2.56 4.25 
1.00 .673 4.73 8.98 
1.50 1.318 8.94 17.93 
2.00 1.796 12.19 30.11 
2.50 1.231 8.35 38.46 
3.00 1.910 12.96 51.42 
3.50 2.892 19.62 71.04 
4.00 1.588 10.77 81.82 
5.00 .615 4.17 85.99 
6.00 .310 2.10 88.09 









POST ANALYTICAL WEIGHT 14.739 
PERCENTAGES OF 
GRAVEL    SAND    SILT 
0.00     81.82   10.08 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE 
2.92    2.04     5 
MOMENT MEASURES (WITHOUT SHEPAF 













8.11 4.50 1 
;KEW. TYPE KURT.    TYPE 





PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .066 0.00 0.00 
-.50 .000 .00 .00 
0.00 .000 .00 .00 
.50 .001 .02 .02 
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GC-065-L20 (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .008 .15 .16 
1.50 .012 .20 .36 
2.00 .016 .27 .64 
2.50 .013 .22 .86 
3.00 .018 .31 1.17 
3.50 .008 .15 1.32 
4.00 .015 .25 1.57 
5.00 .235 4.07 5.64 
6.00 .710 12.28 17.92 
7.00 1.275 22.06 39.97 
8.00 .625 10.81 50.79 
9.00 .890 15.40 66.18 
10.00 1.025 17.73 83.91 
11.00 .930 16.09 100.00 
SAND/MUD 
RATIO 
POST ANALYTICAL WEIGHT   5.781 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00 1.57 49.21 49.21 .02 







MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 




PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .000 .00 .00 
.50 .015 .48 .48 
1.00 .033 1.05 1.53 
1.50 .069 2.22 3.75 
2.00 .086 2.76 6.51 
2.50 .085 2.72 9.23 
3.00 .122 3.92 13.15 
3.50 .051 1.63 14.78 
4.00 .029 .92 15.71 
5.00 .955 30.61 46.31 
6.00 .450 14.42 60.74 
7.00 .365 11.70 72.44 
8.00 .225 7.21 79.65 
9.00 .210 6.73 86.38 
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GC-066-L1B (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
10.00 .245 7.85 94.23 
11.00 .180 5.77 100.00 
POST ANALYTICAL WEIGHT   3.120 
PERCENTAGES OF 
GRAVEL    SAND    SILT 
0.00    15.71   63.94 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE 
6.01    2.40     5 
MOMENT MEASURES (WITHOUT SHEI 







20.35 .19 7 
SKEW. TYPE KURT.    TYPE 





PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .075 0.00 0.00 
-.50 .209 1.67 1.67 
0.00 .336 2.69 4.37 
.50 .622 4.98 9.35 
1.00 .874 7.00 16.34 

















POST ANALYTICAL WEIGHT   12.488 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00     75.46   17.86   6.69 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE    SKEW. 
2.65    2.23     5       .40 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 






























PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
-1.00 .080 0.00 0.00 
-.50 .025 .34 .34 
0.00 .030 .45 .76 
.50 .046 .63 1.39 
1.00 .086 1.22 2.60 
1.50 .226 3.11 5.71 
2.00 .411 5.65 11.36 
2.50 .236 3.24 14.61 
3.00 .215 2.96 17.57 
3.50 .762 10.47 28.04 
4.00 .001 .01 28.05 
5.00 1.080 14.84 42.90 
6.00 .975 13.40 56.30 
7.00 .860 11.82 68.12 
8.00 .605 8.31 76.43 
9.00 .635 8.73 85.16 
10.00 .760 10.45 95.60 
11.00 .320 4.40 100.00 
V 
POST ANALYTICAL WEIGHT   7.276 
__      PERCENTAGES OF 
TRAVEL    SAND    SILT    CLAY 








FOLK AND WARD VALUES 
MEAN    DEV.    TYPE    SKEW.    TYPE 
5.71    2.83     5       .07      3 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 






PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .079 0.00 0.00 
-.50 .060 .63 .63 
0.00 .076 .80 1.43 
.50 .183 1.93 3.36 
1.00 .383 4.04 7.39 
1.50 1.130 11.90 19.30 
2.00 1.526 16.07 35.36 
2.50 .640 6.74 42.11 
3.00 .525 5.53 47.64 
3.50 .471 4.96 52.60 
4.00 .455 4.76 57.40 
5.00 .990 10.43 67.82 
6.00 .635 6.69 74.51 
7.00 .430 4.53 79.04 
70 
GC-066-L2B (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
8.00 .380 4.00 83.04 
9.00 .460 4.85 87.89 
10.00 .645 6.79 94.68 
11.00 .505 5.32 100.00 
POST ANALYTICAL WEIGHT   9.494 
PERCENTAGES OF 
GRAVEL    SAND    SILT 
0.00     57.40   25.65 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE 
4.28 3.12 5 
MOMENT MEASURES (WI1HOUT SHEPJ 
MEAN ST. DEV. 
4.15 3.04 
SAND/MUD 
CLAY     RATIO 
SHEPARD 
CLASS 
16.96    1.35 2 
KEW.    TYPE KURT.    TYPE 





PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .015 .19 .19 
0.00 .031 .40 .60 
.50 .064 .82 1.42 
71 
GC-066-L2C (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .136 1.75 3.17 
1.50 .315 4.06 7.23 
2.00 .490 6.31 13.55 
2.50 .236 3.05 16.60 
3.00 .279 3.59 20.19 
3.50 .352 4.54 24.73 
4.00 .348 4.49 29.22 
5.00 1.320 17.00 46.22 
6.00 .845 10.88 57.10 
7.00 .825 10.63 67.73 
8.00 .495 6.38 74.11 
9.00 .660 8.50 82.61 
10.00 .745 9.60 92.21 
11.00 .605 7.79 100.00 
POST ANALYTICAL WEIGHT   7.763 
PERCENTAGES OF 
GRAVEL    SAND    SILT 
0.00     29.22   44.89 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE 






25.89 .41 6 
SKEW. TYPE KURT.    TYPE 
.12 4 .82      2 
72 
GC-066-L2C (CONT.) 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 




PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
•1.00 0.000 0.00 0.00 
-.50 .004 .03 .03 
0.00 .036 .33 .36 
.50 .040 .37 .73 
1.00 .097 .88 1.61 
1.50 .230 2.09 3.70 










3.50 .689 6.27 17.39 
4.00 1.334 12.14 29.53 
5.00 2.895 26.34 55.87 
6.00 1.400 12.74 68.61 
7.00 .955 8.69 77.30 
8.00 .805 7.32 84.62 



















POST ANALYTICAL WEIGHT   10.990 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00     29.53   55.09   15.38 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE    SKEW. 
5.34    2.34     5       .34 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 















PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .007 .08 .08 
0.00 .026 .30 .38 
.50 .064 .73 1.11 
1.00 .016 .19 1.30 
1.50 .216 2.46 3.76 
74 
GC-067-LIB (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
2.00 .278 3.17 6.94 
2.50 .207 2.37 9.30 
3.00 .272 3.10 12.41 
3.50 .513 5.86 18.27 
4.00 .875 9.99 28.25 
5.00 2.405 27.45 55.71 
6.00 .820 9.36 65.07 
7.00 .635 7.25 72.32 
8.00 .720 8.22 80.54^ 
9.00 .580 6.62 87.16 
10.00 
f 
.650 7.42 94.58 
11.00 .475 5.42 100.00 
POST ANALYTICAL WEIGHT   8, .760 
GRAVEL 
PERCENTAGES OF 





0.00 28.25   52.28 19.46     .39 3 
FOLK AND WARD VALUES 
MEAN DEV. TYPE SKEW. TYPE KURT.    TYPE 
5.50 2.56 5 .40 5 .99      3 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. KURT 
5.47 2.48 .40 2.44 
75 
GC-067-L1C 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
-1.00 0.000 0.00 0.00 
-.50 .105 1.33 1.33 
0.00 .009 .12 1.45 
.50 .045 .57 2.02 
1.00 .103 1.30 3.32 
1.50 .207 2.61 5.93 
2.00 .284 3.59 9.53 
2.50 .189 2.39 11.91 
3.00 .211 2.66 14.58 
3.50 .367 4.63 19.21 
4.00 .704 8.89 28.09 
5.00 1.750 22.10 50.19 
6.00 .845 10.67 60.86 
7.00 .600 7.58 68.43 
8.00 .675 8.52 76.96 
9.00 .500 6.31 83.27 
10.00 .705 8.90 92.17 
11.00 .620 7.83 100.00 
POST ANALYTICAL WEIGHT   7.920 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 








FOLK AND WARD VALUES 
MEAN   DEV.    TYPE    SKEW.    TYPE 
5.77   2.87     5       .30      4 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 






PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 






















3.50 .010 .18 1.16 
4.00 .015 .27 1.43 
5.00 
.740 13.40 14.83 
6.00 .885 16.02 30.85 
7.00 .580 10.50 41.35 
77 
GC-067-L20 (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
8.00 .770 13.94 55.29 
9.00 .855 15.48 70.76 
10.00 .825 14.93 85.70 
11.00 .790 14.30 100.00 
SAND/MUD 
RATIO 
POST ANALYTICAL WEIGHT 5.524 
PERCENTAGES OF 
GRAVEL SAND SILT CLAY 
0.00 1.43 53.86 44.71 .01 
FOLK AND WARD VALUES  (ONLY THE MEAN COULD BE COMPUTED) 
MEAN 
7.53 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 





GC- -067- -L30 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.00 0.00 0.00 
-.50 .005 .09 .09 
0.00 .000 .00 .00 
.50 .027 .51 .60 
78 
GC-067-L30 (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .047 .88 1.47 
1.50 .082 1.53 3.00 
2.00 .097 1.80 4.80 
2.50 .060 1.12 5.92 
3.00 .059 1.10 7.02 
3.50 .032 .60 7.62 
4.00 .026 .48 8.10 
5.00 .430 7.98 . 16.09 
6.00 .620 11.51 27.60 
7.00 .915 16.99 44.58 
8.00 .415 7.70 52.29 
9.00 .840 15.59 67.88 
10.00 .875 16.24 84.13 
11.00 .855 15.87 100.00 
POST ANALYTICAL WEIGHT    5. ,387 
GRAVEL 
PERCENTAGES OF 
SAND    SILT 
SAND/MUD 
CLAY     RATIO 
SHEPARD 
CLASS 
0.00 8.10    44.18 47. ,71     .09 9 





MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 




PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .001 .01 .01 
.50 .002 .04 .05 
1.00 .002 .04 .09 
1.50 .007 .13 .22 
2.00 .017 .31 .53 
2.50 .021 .38 .92 
3.00 .033 .60 1.51 
3.50 .055 .99 2.51 
4.00 .144 2.59 5.10 
5.00 1.900 34.12 39.22 
6.00 1.140 20.47 59.69 
7.00 1.090 19.57 79.26 
8.00 .245 4.40 83.66 
9.00 .175 3.14 86.80 
80 
GC-068-LIA (am.) 
PHI FRACTION FRACTION ACCUMJLATED 
SIZE WEIGHT PERCENT PERCENT 
10.00 .415 7.45 94.25 




POST ANALYTICAL WEIGHT   5.569 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00     5.10    78.56   16.34 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE    SKEW.    TYPE 
6.03     1.84     4       .46      5 
MOMENT MEASURES CWITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 








PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .004 0.00 0.00 
-.50 .000 .00 .00 
0.00 .001 ■! .02 .02 
.50 .007 .14 .15 
1.00 .009 .17 .32 
81 
GC-068-L1B (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.50 .018 .35 .67 
2.00 .026 .51 1.18 
2.50 .017 .33 1.51 
3.00 .018 .35 1.87 
3.50 .010 .19 2.06 
4.00 .005 .10 2.16 
5.00 1.690 32.30 34.45 
6.00 1.205 23.03 57.48 
7.00 .860 16.43 73.92 
8.00 .610 11.66 85.57 
9.00 .270 5.16 90.73 
10.00 .125 2.39 93.12 
11.00 .360 6.88 100.00 
POST ANALYTICAL WEIGHT    5.233 
PERCENTAGES OF 
GRAVEL    SAND    SILT 
0.00     2.16    83.41 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE 
6.03 1.82 4 
MOMENT MEASURES (WITHOUT SHEPJ 







14.43 .02 4 
IKEW. TYPE KURT.    TYPE 






PHI FRACTION FRACTION ACCUMULATION 
SIZE WEIGHT PERCENT PERCENT 
-1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .000 .00 .00 
.50 .001 .01 .01 
1.00 .011 .13 .13 
1.50 .038 .43 .56 
2.00 .735 8.31 8.87 
2.50 .308 3.48 12.35 
3.00 .253 2.86 15.22 
3.50 .274 3.09 18.31 
4.00 .384 4.34 22.65 
5.00 2.215 25.05 47.70 
6.00 1.610 18.21 65.91 
7.00 1.010 11.42 77.33 
8.00 .385 4.35 ai.68 
9.00 .480 5.43 87.11 
10.00 .660 7.46 94.57 
11.00 8.843 5.43 100.00 
POST ANALYTICAL WEIGHT   8.843 
PERCENTAGE OF 
GRAVEL    SAND    SILT    CLAY, 








FOLK AND WARD VALUES 
MEAN    DEV.    TYPE    SKEW.    TYPE 
5.57    2.58     5       .24      4 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 






PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .002 .03 .03 
.50 .003 .05 .08 
1.00 .009 .15 .23 
1.50 .028 .48 .71 
2.00 .064 1.10 1.81 
2.50 .059 1.02 2.83 
3.00 .078 1.34 4.17 
3.50 .132 2.28 6.45 
4.00 .246 4.25 10.70 
5.00 1.545 26.63 37.34 










POST ANALYTICAL WEIGHT   5.801 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00     10.70   66.20   23.10 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE    SKEW. 
6.32    2.24     5       .37 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 














TYPE KURT. TYPE 





PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .044 0.00 0.00 
-.50 .043 .31 .31 
0.00 .104 .74 1.04 
85 
GC-069-L10 (CONT.) 
PHI FRACTION FRACTION ACCUMULAT] 
SIZE WEIGHT PERCENT PERCENT 
.50 .210 1.48 2.53 
1.00 .472 3.33 5.86 
1.50 .926 6.55 12.40 
2.00 1.341 9.48 21.88 
2.50 .912 6.45 28.33 
3.00 1.345 9.50 37.83 
3.50 2.885 20.39 58.22 
4.00 2.063 14.57 72.80 
5.00 1.760 12.44 85.23 
6.00 .270 1.91 87.14 
7.00 .355 2.51 89.65 
8.00 .310 2.19 91.84 
9.00 .485 3.43 95.27 
10.00 .435 3.07 98.34 
n.oo_ .235 1.66 100.00 
POST ANALYTICAL WEIGHT   14.152 
PERCENTAGES OF 
GRAVEL    SAND    SILT 
0.00     72.80   19.04 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE 






8.16 2.68 2 
SKEW. TYPE KURT.   TYPE 
.18 4 1.73     5 
86 
GC-069-L10 (CONT.) 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 




PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
-1.00 0.000 0.00 0.00 
-.50 .013 .13 .13 
0.00 .028 .29 .42 
.50 .063 .65 1.07 
1.00 .157 1.61 2.68 
1.50 .473 4.86 7.54 
2.00 .603 6.19 13.73 
2.50 .320 3.29 17.02 
3.00 .311 3.19 20.22 
3.50 .531 5.46 25.68 
4.00 1.177 12.10 37.77 
5.00 3.065 31.50 69.27 
6.00 .955 9.81 79.09 
7.00 .325 3.34 82.43 
8.00 .400 4.11 86.54 
9.00 .455 4.68 91.21 
10.00 .185 1.90 93.11 
87 
GC-070-L10 (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
11.00 .670 6.89 100.00 
POST ANALYTICAL WEIGHT   9.730 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00     37.77   48.76   13.46 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE    SKEW. 
4.67    2.77     5       .32 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 







TYPE KURT. TYPE 





PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .004 .05 .05 
.50 .003 .04 .08 
1.00 .032 .36 .45 

















POST ANALYTICAL WEIGHT   8.795 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00     6.02    65.95   28.03     .06 
FOLK AND WARD VALUES (ONLY THE MEAN COULD BE COMPUTED) 
MEAN 
6.34 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 























PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
-1.00 .277 0.00 0.00 
-.50 .179 1.12 1.12 
0.00 .306 1.92 3.04 
.50 .632 3.96 7.00 
1.00 1.236 7.75 14.75 
1.50 2.882 18.07 32.82 
2.00 3.390 21.25 54.07 
2.50 1.370 8.59 62.66 
3.00 1.017 6.38 69.04 
3.50 1.156 7.25 76.29 
4.00 1.317 8.26 84.55 
5.00 .720 4.51 89.06 
6.00 .440 2.76 91.82 
7.00 .100 .63 92.45 
8.00 .095 .60 93.04 
9.00 .275 1.72 94.76 
10.00 .520 3.26 98.03 
11.00 .315 1.97 100.00 
POST ANALYTICAL WEIGHT 15.950 
PERCENTAGES OF 
GRAVEL           SAND           SILT CLAY 








FOLK AND WARD VALUES 
MEAN    DEV.    TYPE    SKEW.    TYPE 
2.28    2.05     5       .55      5 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 






PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .095 0.00 0.00 
-.50 .213 1.66 1.66 
0.00 .257 2.00 3.66 
.50 .452 3.52 7.19 
1.00 .731 5.69 12. 8 
1.50 1.537 11.97 24.85 
2.00 1.829 14.25 39.10 
2.50 .804 6.26 45.36 
3.00 .719 5.60 50.96 
3.50 1.036 8.07 59.03 
4.00 .965 7.51 66.55 
5.00 .225 1.75 68.30 
6.00 .330 2.57 70.87 
7.00 .185 1.44 72.31 
91 
VC-01-S1B (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
8.00 .530 4.13 76.44 
9.00 .735 5.72 82.16 
10.00 1.165 9.07 91.24 
11.00 1.125 8.76 100.00 
SAND/MUD 
RATIO 
POST ANALYTICAL WEIGHT 12.840 
PERCENTAGES OF 
GRAVEL SAND SILT CLAY 
0.00 66.55 9.89 23.56 1.99 
FOLK AND WARD VALUES (ONLY THE MEAN COULD BE COMPUTED) 
MEAN 
4.44 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 






PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 .015 0.00 0.00 
-.50 .047 .41 .41 
0.00 .041 .36 .77 
.50 .152 1.32 2.09 
92 
VC-01-S1C (CONT.) 
PHI FRACTION FRACTION ACCUMULAT. 
SIZE WEIGHT PERCENT PERCENT 
1.00 .271 2.36 4.46 
1.50 .647 5.65 10.11 
2.00 .965 8.43 18.54 
2.50 1.130 9.86 28.40 
3.00 1.873 16.35 44.75 
3.50 .782 6.82 51.57 
4.00 .493 4.31 55.88 
5.00 1.625 14.18 70.06 
6.00 .845 7.38 77.44 
7.00 .640 5.59 83.02 
8.00 .405 3.54 86.56 
9.00 .440 3.84 90.40 
10.00 .530 4.63 95.02 
11.00 .570 4.98 100.00 
POST ANALYTICAL WEIGHT   11.457 
PERCENTAGES OF 
GRAVEL    SAND    SILT 
0.00     55.88   30.68 
FOLK AND WARD VALUES 
MEAN    DEV.    TYPE 






13.44 1.27 2 
SKEW. TYPE KURT.    TYPE 
.47 5 1.11      4 
93 
VC-01-S1C (CONT.) 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 




PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
-1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .001 .02 .02 
.50 .002 .04 .06 
1.00 .006 .13 .19 
1.50 .018 .37 .56 
2.00 .044 .88 1.45 
2.50 .046 .92 2.37 
3.00 .064 1.29 3.66 
3.50 .080 1.62 5.28 
4.00 .172 3.47 8.76 
5.00 .280 5.65 14.41 
6.00 .658 13.29 27.70 
7.00 .675 13.63 41.33 
8.00 .600 12.12 53.45 
9.00 .645 13.03 66.47 
10.00 .895 18.08 84.55 





POST ANALYTICAL WEIGHT   4.952 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00     8.76    44.69   46.55      .10 
FOLK AND WARD VALUES (ONLY THE MEAN COULD BE COMPUTED) 
MEAN 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 






PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .011 .30 .30 
.50 .005 .14 .44 
1.00 .010 .27 .71 
1.50 .017 .47 1.17 
2.00 .026 .71 1.88 
2.50 .017 .48 2.36 
3.00 .019 .53 2.89 
3.50 .015 .40 3.29 
95 
VC-01-S2A (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
4.00 .011 .30 3.59 
5.00 .150 4.15 7.74 
6.00 .180 4.98 12.72 
7.00 .315 8.71 21.43 
8.00 .460 12.73 34.16 
9.00 .620 17.15 51.31 
10.00 .895 24.76 76.07 
11.00 .865 23.93 100.00 
SAND/MUD 
RATIO 
POST ANALYTICAL WEIGHT   3.615 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00     3.59    30.57   65.84     .04 
FOLK AND WARD VALUES COULD NOT BE COMPUTED. 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 





VC- •01- -S2B 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .000 .00 .00 
96 
VC-01-S2B (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
.50 .005 .09 .09 
1.00 .007 .12 .21 
1.50 .012 .21 .42 
2.00 .014 .25 .67 
2.50 .021 .37 1.04 
3.00 .027 .47 1.51 
3.50 .021 .38 1.89 
4.00 .019 .33 2.22 
5.00 .395 6.95 9.17 
6.00 .710 12.49 21.65 
7.00 .750 13.19 34.84 
8.00 .300 ~ 5.28 40.12 
9.00 1.010 17.76 57.88 
10.00 1.385 24.36 82.24 
11.00 1.010 17.76 100.00 
POST ANALYTICAL WEIGHT   5. ,686 
GRAVEL 
PERCENTAGES OF 
SAND    SILT 
SAND/MUD 
CLAY     RATIO 
SHEPARD 
CLASS 
0.00 2.22    37.90 59. ,88 .02 9 





MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 




PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .000 .00 .00 
.50 .000 .00 .00 
1.00 .001 .02 .02 
1.50 .011 .19 .21 
2.00 .002 .03 .24 
2.50 .001 .02 .26 
3.00 .001 .02 .28 
3.50 .002 .03 .31 
4.00 .001 .02 .33 
5.00 .190 3.36 3.69 
6.00 .345 6.09 9.78 
7.00 1.240 21.91 31.69 
8.00 .125 2.21 33.90 
9.00 1.050 18.55 52.44 
98 
VC- -01- ■S4A (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
10.00 1.360 24.03 76.47 
11.00 1.332 23.53 100.00 
SAND/MUD 
RATIO 
POST ANALYTICAL WEIGHT   5.661 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00      .33    33.56   66.10     .00 
FOLK AND WARD VALUES COULD NOT BE COMPUTED. 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 







PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
1.00 0.000 0.00 0.00 
-.50 .000 .00 .00 
0.00 .000 .00 .00 
.50 .003 .05 .05 
1.00 .004 .07 .12 
1.50 .006 .11 .23 
2.00 .007 .13 .36 
2.50 .006 .11 .46 
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VC-01-S4B (CONT.) 
PHI FRACTION FRACTION ACCUMULATED 
SIZE WEIGHT PERCENT PERCENT 
3.00 .010 .18 .64 
3.50 .009 .17 .81 
4.00 .008 .14 .95 
5.00 .280 5.02 5.97 
6.00 .810 14.52 20.49 
7.00 .785 14.07 34.57 
8.00 1.060 19.00 53.57 
9.00 1.000 17.93 71.50 
10.00 .845 15.15 86.64 
11.00 .745 13.36 100.00 
SAND/ML® 
RATIO 
POST ANALYTICAL WEIGHT   5.578 
PERCENTAGES OF 
GRAVEL    SAND    SILT    CLAY 
0.00      .95    52.62   46.43     .01 
FOLK AND WARD VALUES (ONLY THE MEAN COULD BE COMPUTED) 
MEAN 
7.78 
MOMENT MEASURES (WITHOUT SHEPARD CORRECTIONS) 
MEAN ST. DEV. SKEW. 










Subsample No.       Description Depth Can) 
GC-Q65-L1A:  Taken from layer 1, a sand, in a mud 
streak. 9.5 
GC-065-L1B:  Taken just below mud streak in a pure 
sand. 15.5 
GO065-L20:  Taken from layer 2, a mud layer just 
below irregular contact between mud 
and sand. 34.5 
GC-066^L1A:   Taken from the top of layer 1, an 
undisturbed (?) sand layer. 5„0 
GC-066-L1B:   Taken from the middle of layer 1. 10.0 
GC-066-L1C:   Taken from the lower portion of 
layer 1 just above mud clasts. 17.0 
GC-066-L2A:  Taken from the largest mud clast in 
the mixed sequence. 30.0 
GC-066-L2B:   Taken from a muddy-sand layer between 
the largest mud clast and the bottom 
mud layer. 37.0 
GC-066-L2C:  Taken from layer 2, a mud layer, just 
below the mixed sequence. 44.0 
GC-067-L1A:  Taken from top of layer 1, a sand. 6.0 
GC-067-L1B:   Taken from middle of layer 1, near 
several small mud clasts. 21.0 












Subsample Log (cent.) 
Subsample No.        Description 
GC-067-L20:  Taken from center of layer mud. 
GG-067-L30:  Taken from center of layer 3, a mud layer. 
GC-068-L1A.:  Taken near top of core in sandy mud. 
GC-068-LIB:   Taken midway in core in sandy mud. 
GC-068-L1C:   Taken 3/4 down core in sandy mud. 
GC-068-L10:  Taken near bottom of core in sandy mud 
just above a mud layer (?). 
GC-069-L10:  Taken from center of layer 1, a sand layer. 
GC-069-L20:  Taken from center of layer 2, a mud layer. 
GC-070-L10:   Taken from center of layer 1, a sand layer. 
GC-070-L20:  Taken from center of layer 2, a mud layer, 
just below sand inclusion. 42.5 
VC-01-S1A:   Taken from layer 1, an undisturbed sandy 
layer above mud clasts. 3.0 
VC-01-S1B:   Taken from a large mud clast in disturbed 
sequence. 29.5 
VC-01-S1C:   Taken from a sand inclusion in the dis- 
turbed sequence. 56.0 
VC-01-S1D:   Taken from beginning of layer 2, a mono- 
tonous mud layer. 87.0 
VC-01-S2A:   Taken from second core section in layer 2, 
19 cm from cut. 112.5 
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Subsample Log (cont.) 
Subsample No. Description Depth (cm) 
VC-01-S2B:   Taken from second core section, in layer 2, 
92 cm from upper cut. 185.5 
VC-01-S4A:   Taken from bottom core section in layer 2, 
41.5 cm from upper cut. 338.0 
VC-01-S4B:   Taken from bottom core section in layer 2, 
95.0 cm below upper cut. 391.5 
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Taken from the top of layer 1. 
Taken from the top of layer 2. 
Taken from the top of layer 1„ 
Taken from the top of layer 2. 
Taken from the center of layer 1. 
Taken from lower portion of layer 2. 
Taken from center of layer 3. 
Taken near top of muddy sand. 
Taken about 3/4 down core in muddy sanf? 
Taken from top of layer 1. 
Taken from top of layer 2. 
Taken from top of layer 1. 
















Radiocarbon Dating Subsamples 
Subsample No.     Description Depth (cm) 
LUVC-01-S1-S   Taken from top of undisturbed sand.   0-10.0 
LUVC-01-S1-M   Taken from top of mud layer in      85.0-93.0 
section 1. 




ORGANIC CARBON DETERMINATIONS 
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Organic Carbon Determinations 
Sample    Sample Wt.    Sample Wt.   Wt. Loss % Organic 
Number   Before H202    After H^ Carbon 
RC-S1-S-1     £.9212       5.8587      .0625 1.05 
RC-S1-S^2     3.7071       3.6592      .0479 1.3 
RC-S1-S-3     3.5953       3.5462      .0491 1.36 
RC-S1-M-1     2.3576       2.3407      .0169 .72 
RC-S1-M-2     2.8926       2.8684      .0242 .82 
RC-Sl-Mr3     2.5267       2.5043      .0224 .9 
RC-S3-M-1     3.6686       3.6501      .0185 .5 
RC-S3-M-2     4.4615       4.4351      .0264 .6 
RC-S3-M-3     5.3274       5.2957      .0317 .6 
Two gms. of organic carbon was necessary for a Radiocarbon 
analysis. The necessary weight of sediment needed was calculated 
using the following equasion. 
% Ort Carbon = necessary weight 
Material Sent 
300 gms. labeled LUVC-01-S1-S 
400 gms. labeled LUVC-01-S1-M 
500 gms. labeled LUVC-01-S3-M 
108 
APPENDIX V 
SELECTED EXAMPLES OF PRE-HOLOCENE 
SEDIMENT SAMPLES FROM THE 
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Figure 19: Location of selected Pre-Recent Sediment Samples off 
the Northeast U.S. 
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